Degradation of airway neuropeptides by human lung tryptase.
Several lines of evidence suggest a possible role for mast cell proteases in modulating the biologic effects of neuropeptides. To explore the potential of such interactions in human airway, we examined the activity of human tryptase, the major secretory protease of human lung mast cells, against several neuropeptides with proposed regulatory functions in human airway. Using highly purified tryptase obtained from extracts of human lung, we determined the sites and rats of hydrolysis of vasoactive intestinal peptide (VIP), peptide histidine-methionine (PHM), calcitonin gene-related peptide (CGRP), and the tachykinins substance P (SP), neurokinin A (NKA), and neurokinin B (NKB). Tryptase hydrolyzes VIP rapidly at several sites (Arg12, Arg14, Lys20, and Lys21) with an overall kcat/Km of 1.5 x 10(5) M-1 s-1 and hydrolyzes PHM primarily at a single site (Lys20) with a kcat/Km of 1.9 x 10(4) M-1 s-1. Tryptase also rapidly hydrolyzes CGRP at two sites (Arg18 and Lys24) with a kcat/Km of 2.7 x 10(5) M-1 s-1. The tachykinins are not hydrolyzed by tryptase. These observations raise the possibility that tryptase-mediated degradation of the bronchodilators VIP and PHM combined with exaggerated mast cell release of tryptase may contribute to the increase in bronchial responsiveness and the decrease in immunoreactive VIP in airway nerves associated with asthma. The favorable rates of hydrolysis of CGRP suggest that tryptase may also terminate the effects of CGRP on bronchial and vascular smooth muscle tone and permeability.